Endotoxin potentiates hepatocyte apoptosis in cholestasis.
Cholestasis is a component of liver disease of almost any etiology, including septic liver injury. The cellular mechanisms of liver injury in cholestasis and sepsis remain unresolved. We evaluated apoptosis, a well-orchestrated and potentially reversible mechanism of cell death, in bile duct-ligated and endotoxin-injected rats. Male Sprague-Dawley rats were randomly assigned to six groups (n = 6-9): bile duct-ligated+endotoxin (B+E), sham+endotoxin (S+E), bile duct-ligated (B), sham (S), endotoxin (E), and normal (N). On day 1, the bile ducts of B+E and B rats were ligated and severed. S+E and S animals underwent biliary manipulation only. On day 3, B+E, S+E, and E groups received 3 mg/kg endotoxin i.v.. On day 4, livers from all rats were excised, fixed, and stained (hematoxylin and eosin and terminal deoxynucleotidyl transferase dUTP nick-end labeling [TUNEL]). Portions were frozen for DNA fragmentation analysis. Caspase 3 activity was determined using isolated hepatocytes. Livers from all groups (B+E, S+E, E, and B) except normal and sham displayed apoptosis by hematoxylin and eosin staining, TUNEL staining, and DNA fragmentation. Histologic evaluation revealed 10% to 20% necrosis in endotoxin-treated animals (B+E, S+E, and E). Caspase 3 activity was significantly higher in endotoxin-treated animals versus animals without endotoxin (treated 0.450 +/- 0.08 versus nontreated 0.135 +/- 0.05, p < 0.0001) (mean +/- SD). Cholestatic livers had apoptosis without progression to necrosis. When exposed to the second insult of endotoxin, cholestatic livers received an acute on chronic apoptotic trigger, and proceeded to necrosis. Endotoxin was a potent hepatotoxic insult because all treated rat livers displayed both apoptosis and necrosis.